Cryopreservation of bovine somatic cells using antifreeze polyamino-acid (carboxylated poly-L-lysine).
Carboxylated poly-L-lysine (CPLL) is an ampholytic polymer compound, obtained by converting 65 mol% of amino groups to carboxyl groups after synthesizing ε-poly-l-lysine aqueous solution and succinic anhydride. CPLL has cryoprotective properties similar to those of anti-freeze protein. The addition of CPLL to freezing medium has been reported to improve the post-thawing survival rate of murine cells, human induced pluripotent stem (iPS) cells, embryonic stem (ES) cells and embryos. In this study, investigating CPLL for its effectiveness as a new cryoprotective material is aimed. In experiments with bovine somatic cells, CPLL was suggested to have an equal or superior cryoprotective effect to dimethyl sulfoxide (DMSO), the conventional material for cellular frozen storage, based on the results for post-thawing cell survival and proliferation rates. CPLL was demonstrated to have another advantage; thawed cells can be cultured without removing the cryopreservation medium when CPLL is used, but not when DMSO is used. These results suggest that CPLL could be used as cryoprotective material for bovine cells. It is also expected that CPLL can be applied to embryo and oocytes storage for cattle, and similar functions for cells and embryos of other animal species.